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3uril.g -hveszigztLon of gitches, it was observed that when pi tch -ad calcined 
sezro lem coke vere r5xed together a d  heated at about l p o C ,  the paste showed 
ssri lckg differences; i t s  mezrance  v e e d  from wet a d  sticky t o  sandy a d  Clrj, as 
groportions of the tvo coqonents vere a g e d .  
binder:aggregate r z t i o  a t  which it occurred varied for  a number of citches, b sone 
cases even for gitches o f  s 9 i d - a  softeqing goints. 
t'ne t ene ra tu re  intensif ied the interaction between pi tch end aggregate a d  enharced 
differeaces io q g e c a n c e  of the heEted mi-ernes. 
:;ere folloved by quanzitative tests inwlving p r e h e a t i ~ g  s t q s  a t  terrperatures belmr 
b O 0 C  followed by a c o k b g  treatroent a t  55OoC. 
containing fmn  50 t o  7C$ of -200 nesh calcined setmleun coke in  iilcreraents o f  j t o  
1%). 
with a l i d  and tiie whole vas inbedded i n  calcined petrolem coke inside a nickel 
crucible. After heating f o r  50 rrinutes a t  200W and 30 m u t e s  at gOO°C ia a muffle 
furnace, the &;tures were coked a t  55OoC f o r  two hours. The percentage of original 
:itch conmrted in*& cote vas calculated fmn the t o t a l  carbon residue corrected for  
the original weight of aggres te ;  weight l o s s  of the w e g a t e  itself was negligible. 

The transit ion VELS sharp, and the 

I t  was also found that  increasfi-g 

These qud i t a t ive  observatiom 

Several mixtures vere prepared 

After thoro- a . i~Ag ,  the nixtxres were placed in porcelain cruci3les f i t t e d  

IIGL?Z 1, i l l u s t r a t e s  the effect  of preheati-ng on tiie mount of p i tch  coke 
formed S w i n g  the coking step. rTit'n no ?reheating, the -field of gi tch coke remains 
f a i r l y  constaqt o x r  t'ae ent i re  range of binder:aggregate ratios, a d  i s  substm- 
tid3.y the saae as the co!iing vshe of Yne pi tch de temqed separately. Xith the 
ixkxtures preheezted a t  ZOO and YO%, the resu l t s  are Zuite different.  
contents, variations in ? i tch  coke yield axe not s i d f i c m t .  
Bitch coctent decreases t o  a Toint - vhich we c a l i  the "satL-ation point" - where 
t'ne mixture pr-sunabl-y i s  no longer saturated with 2itch, the p i tch  coke yield 
increases suddenly q to a level a t  &ich it renains f a i r l y  constant even trith further 
yeduction b ? i tch  content. 
the vis ible  change jll the appearance of rLx%ures mectioned ;rexLously. 

i o r  high 
Hoqever, when the 

The  s w  increase in  pi tch coke yield coincides i n t h  

The shepe of Yne curve and location of t'ae saturztion 2 o i i t  are hI2uenced bj 
the  ;zr t ic le  size of the e m e g a t e  as shmm h FIGLFE 2. 
also found to be c r i t i ca l ,  eqec ia l l j r  i n  the  range f rom 200 t o  kOO°C where the ?itch 
i s  e:rtrec?ely nobile mcl s b v s  'hi& wet5inf; porrer towerds the aggegate. 

The heating p rogame  ~ras 

The increase in asomt of ? i tch  coke f o m d  fight be attrxbuted t o  the retention 
of iilcreasing quantit ies of mlatile gi tch fraczions as the aggregate proporXon h 
the ax: increases; horrever, thk increase ? ~ 1  pitch coke -rid& would be eqec ted  zo 
be g r 2 d d  aid not as sudden as The actuXLy observed c:wE;e. 
i x r e a s i c g  Yle aggregate ?&icle size resul ts  in a flattening of the curve ir-diceting 
that scrfece area i s  a lso  a factor. 3 s  i f  Dather  sG2orted bj our findings that  
the increased coke 'yield occurs orljr irith su-dace-acti-ie .xzterials such as Z'uller's 
e&h mind mleculzr  sieves, vheress it does 005 so v i s h  a a a t e r i d  such as @ass 
po\.der vhich e x h b i t s  30 s-xface actiTrity. 
offer  a corglete e:qlmacim. 

On the 2ther hand, 

Surface area doze  c a n o t ,  hmever, 
?le :'act that the shu?, bcrease  c2n be obr ;bed  om- 

I 



57 .  
after p i t c k a g r e g a t e  slixtures have been given e preheating treatment should also 
be taken into consideration. 
or  other g v e s  absorbed by the aggregate end t o  enter into be t te r  contact with the 
le t%er before bein& coked. %%en coking i s  carried out without preheating, any gases 
escqing  from the aggregate surface presumably interfere  with the interaction 
between the two ccnrponents. Other factors are undoubtedly inmlved and consequently 
no full  e:planation can yet be offered for  the increase in Gitch c o k  yield vhen 
binder and petroleum coke are mixed end heated under controlled conditions. 

Preheating probably permits pi tch t o  displace the air 

TIE technique described'iddove provides en d a t i o m i L  t e s t  f o r  conpzison of 
binders from! different sources or of different types; TAEZZ 1 l i s t s  sone results 
obtaiaFd znd shows that szturation point tends t o  wry with quinoline ir-soluble 
content, but cannot be related t o  softeniag poirk or colring v d w .  
can also be -plied t o  coqmrison of %gigregate cokes, and in  c e r t d n  cases t o  
estination of binder requirenents. 

The procedure 

"e mthor wishes to  e:Qress his a r e c i a t i o n  to  ULCsiz3.m iabora tor ix  LSnited 
f o r  perzlission t o  publish. 
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BINDER: AGGREGATE RATIO 

FIGURE 1 

EFFECT OF PREHEATING ON PITCH COKE YIELD IN BINDER: AGGREGATE MIXTURE 
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(a) Letters rqresent differmt ?i tch orodiicers. 

(b) CTT = cod- ta r  pi tch 
Z'P = _setrole=-bsse gi tch 

(c) BJ r e w a r  col;ing ~d.w nethod. Fief. he l ,  =fIi, 362-392 (1958) 


